Effects of excitatory and inhibitory amino acids on neuronal discharges in the cultured suprachiasmatic nucleus.
The influence of amino acids on neuronal activity was studied microiontophoretically in the cultured suprachiasmatic nucleus (SCN). Three types of SCN neurons could be characterized: silent (glutamate responsive), irregular, and regular neurons. Glutamate excited about 70% of the regular and 60% of the irregular cells. GABA inhibited both the spontaneous and the glutamate-evoked activity of more than 90% of all three types of SCN neurons. MK-801 partially blocked glutamate responses. N-acetyl-aspartyl-glutamate (NAAG), a new neurotransmitter found in the retinohypothalamic fibers, directly increased firing rate and potentiated glutamate responses in the SCN neurons that were studied. These results indicate the potential significance of the amino acids in neuronal transmission within the biological clock.